1. Introduction {#sec0005}
===============

In 1991, Jacobs et al. reported the first laparoscopic colectomy (LAC) [@bib0005]. Since then, minimally invasive surgery, including scarless surgery and reduced port surgery, has continued to spread to improve cosmesis or reduce surgery-related pain. Single-incision laparoscopic surgery (SILS) is one of the approaches to scarless surgery, which was first reported in the treatment of appendicitis [@bib0010]. In colorectal cancer, Remzi et al. first reported right colectomy using SILS technique [@bib0015]. They reported that SILS technique was safe and feasible, and since that time, SILS is regarded as the major advance in minimally invasive surgery. However, there are some limitations to this technique. First, SILS technique is not easy because of the restricted movement of the surgical device compared to conventional laparoscopic surgery [@bib0020]. In particular, when working in parallel, there can be collisions between the camera port and the working port due to limited space. Second, SILS does not include a port for an assistant, and SILS has the potential for unexpected injury because of its inadequate operative field [@bib0025]. For the same reason, it is difficult to apply SILS for advanced cancer or obese patients [@bib0030]. Third, SILS is a relatively new and unfamiliar technique, its learning curve is long, and training is difficult. An organ retractor® (B. Brown, Tokyo, Japan) is a surgical device applying safe and gentle traction to organs in the field of laparoscopic surgery that has the potential to overcome the weak points of SILS. In the present case, SILS ileocecal resection using an organ retractor that overcame the restricted operative field and has the potential to improve the SILS learning curve is described. The work has been reported in line with the SCARE criteria [@bib0035].

2. Presentation of case {#sec0010}
=======================

A 63-year-old woman with a tumor palpated in the right lower quadrant of the abdomen presented to hospital. Laboratory data showed severe anemia. Abdominal enhanced CT showed wall thickness with enhancement in the ascending colon and several swollen lymph nodes ([Fig. 1](#fig0005){ref-type="fig"}a). CT colonography showed a defect in the ileocecal area ([Fig. 1](#fig0005){ref-type="fig"}b). Colonoscopy showed a type 2 mass with nearly complete stenosis ([Fig. 1](#fig0005){ref-type="fig"}c). A biopsy specimen showed well differentiated adenocarcinoma. The patient was finally diagnosed with ascending colon cancer, and ileocecal resection using SILS technique was performed.

A 3-cm zig-zag incision was placed in the umbilicus. Then, EZ access® (Hakko-medical, Tokyo, Japan) was inserted through the wound. Three ports were used, one for the scope and two for the handling forceps ([Fig. 2](#fig0010){ref-type="fig"}a). First, the whole abdomen was observed, and there was no ascites. Next, the hepatocolic ligament was resected. To maintain a good view of the hepatic flexure, two organ retractors were used, one to grasp the posterior wall of the stomach (Figs. [2](#fig0010){ref-type="fig"} b, [3](#fig0015){ref-type="fig"} a) and the other to grasp the mesentery of the transverse colon ([Fig. 3](#fig0015){ref-type="fig"}b). The two organ retractors were trailed by Asflex® (Crownjun, Chiba, Japan), which was inserted extracorporeally ([Fig. 2](#fig0010){ref-type="fig"}b). After resection of the hepatocolic flexure, the pedicle of the ileocecal artery and vein was grasped by the organ retractor ([Fig. 3](#fig0015){ref-type="fig"}c). Then, the regional lymph node was dissected, and the vessels were resected. To mobilize the intestine, the mesentery proper was grasped, and the insertion of the mesentery proper was cut ([Fig. 3](#fig0015){ref-type="fig"}d, e). For each resection, the trailer line's tension was adjusted to provide a good operative view. To remove the lesion from the body, the wound was dilated to 5 cm. The tumor was then resected by Endo GIA purple 60® (Covidien, MA, USA). A functional end-to-end anastomosis was made. The patient's postoperative course was good, and she seldom felt wound pain. She was discharged 8 days after surgery.

3. Discussion {#sec0015}
=============

In the present case, the effectiveness of an organ retractor for SILS ileocecal resection in maintaining an adequate operative field was demonstrated. Furthermore, the device has the potential to be applied to more advanced, difficult cases and to improve the learning curve of SILS technique.

Since the SILS technique for colorectal cancer was first reported, several trials compared SILS and conventional laparoscopic surgery [@bib0040]. These reports showed that SILS reduces postoperative pain, shortens hospital stays, reduces postoperative complications, and provides good cosmesis [@bib0045]. Furthermore, with SILS, adequate lymph node dissection can be achieved, with a prognosis no worse than that of conventional technique [@bib0050].

However, SILS has some problems. Because of the single port, the proximity of the forceps at a fixed position restricts freedom, especially for parallel movements [@bib0055]. In addition to this restriction, there is no assist port, which makes it difficult to maintain an adequate operative field. Finally, SILS has the potential to result in inadequate dissection and unexpected injury [@bib0060].

Recent studies reported that SILS requires more operation time than traditional laparoscopic surgery [@bib0065]. Another report showed that the operation time could be decreased with more experience with SILS, with the learning curve defined as requiring 30--36 cases [@bib0070]. In order to overcome these limitations of SILS, several techniques have been developed. A curved or articulating instrument could help reduce interference between the camera and forceps [@bib0075].

An organ retractor is a clothes peg-like device developed for grasping tissue or organs gently and softly. It can be de-installed using a remover that is used generically for intestinal grasp forceps. It is re-usable, so it also has the advantage of low cost. In the SILS procedure, when we continue cutting the tissue, it is difficult to maintain adequate tension with retraction in the same manner. An organ retractor could be removed and adapted to change the retraction as the operation progresses. To control the traction, we use Asflex®, which enables traction from outside the body. The line is not sutured and is held by the grasping device. It was possible to change the tissue tension by adjusting the traction of the extracorporeal line. In the present case, we planned to use the organ retractor for the resection of the hepatocolic ligament, the resection of the ileocecal vessels, and the resection of the insertion of the mesentery proper. By selecting the appropriate tension, it was possible to maintain a good view during the operation ([Fig. 2](#fig0010){ref-type="fig"}B).

Previous studies showed that oncogenic outcomes with SILS, including R0 resection, and lymph node dissection were comparable to those of conventional laparoscopic surgery [@bib0050], [@bib0065], [@bib0080], [@bib0085]. However, increased operation time was reported with SILS technique because of some technical difficulties [@bib0065]. In the present case, complete mesenteric excision and the planned lymph node dissection could be performed. Operation time was 185 min, and blood loss was 15 cc, which were reasonable compared to previous reports [@bib0060], [@bib0065]. Despite the evidence for its safety and feasibility, use of SILS is not yet widespread [@bib0090]. One of the reasons is that it requires advanced skills and much experience [@bib0090], [@bib0095]. To overcome these limitations, SILS + 1 technique was reported to overcome device interference or help maintain the field, though one additional port was required [@bib0060]. We think that an organ retractor has the potential to provide the same advantage as SILS + 1 technique without the additional wound. Furthermore, the organ retractor could grasp and release in several positions in order to provide an adequate view, which could be very instructive for younger surgeons when considering how to create a good operative view.

4. Conclusion {#sec0020}
=============

A case of single-incision laparoscopic surgery using an organ retractor was reported. An organ retractor is effective and helpful for SILS not only to maintain a good operative view, but also to shorten the learning curve.
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![(a) Abdominal enhanced CT shows wall thickness in the ascending colon (arrow), and several swollen lymph nodes (arrow head), (b) CT colonography shows a defect in the ascending colon (arrow), and (c) colonoscopy shows a type 2 tumor.](gr1){#fig0005}

![Intraoperative findings. (a) A 3-cm incision is made in the umbilicus, and EZ access® (Hakko-medical, Tokyo, Japan) is inserted. Three ports are used, one for the scope and two for handling forceps. (b) The schema of the trail positions from outside of the body with Asflex® (Crownjun, Chiba, Japan). (1: trail for the posterior wall of stomach, 2: trail for the mesentery of the transverse colon, 3: trail for the ileocecal vessels and mesentery proper).](gr2){#fig0010}

![Intra-abdominal findings (a, b). To provide a view of the hepatic flexure, the posterior wall of the stomach is grasped, while the mesentery of the transverse colon is also grasped. (c) The pedicle of the ileocecal artery and vein is grasped by the organ retractor, and the regional lymph node is dissected. (d, e) To mobilize the intestine, the mesentery proper is grasped, and the insertion of the mesentery proper is cut.](gr3){#fig0015}
